12 United States Patent

Yamano et al.

USO011372538B2

US 11,372,538 B2
Jun. 28, 2022

(10) Patent No.:
45) Date of Patent:

(54)

(71)
(72)

(73)

(%)

(21)

(22)

(65)

(63)

(30)

Jun. 22, 2012

(51)

(52)

(58)

DETECTION DEVICE AND DETECTION
METHOD

Applicant: SONY CORPORATION, Tokyo (JP)

Inventors: Ikuo Yamano, Tokyo (JP); Hiroyuki
Mizunuma, Tokyo (IP); Eisuke
Nomura, Tokyo (JP); AKkihiro Komori,
Tokyo (IP)

Assignee: SONY CORPORATION, Tokyo (IP)

Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 42 days.

Appl. No.: 16/733,995

Filed: Jan. 3, 2020

Prior Publication Data

US 2020/0142584 Al May 7, 2020
Related U.S. Application Data

Continuation of application No. 14/406,847, filed as
application No. PCT/JP2013/066026 on Jun. 11,

2013, now Pat. No. 10,558,352.
Foreign Application Priority Data

(JP) 2012-141489

Int. CI.
GO6F 3/04855
GO6F 3/04883

(2022.01)
(2022.01)

(Continued)

U.S. CL

CPC GO6F 3/04883 (2013.01); GO6F 3/044

(2013.01); GO6F 3/0485 (2013.01);

(Continued)

Field of Classification Search
CPC .. GO6F 3/04883; GO6F 3/04855; GO6F 3/044:
GO6F 3/0485; GO6F 2203/04105; HO4AN
21/42224; HO4N 21/42204

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,765,557 Bl
2007/0236476 Al

7/2004 Segal et al.
10/2007 Suzuki

(Continued)

FOREIGN PATENT DOCUMENTS

AU 2010226120 A 11/2011
AU 2011349513 Al 5/2013
(Continued)
OTHER PUBLICATTONS
Non-Final Oflice Action for U.S. Appl. No. 14/406,847, dated Aug.

11, 2016, 14 pages.
(Continued)

Primary Examiner — Amit Chatly
(74) Attorney, Agent, or Firm — Chip Law Group

(57) ABSTRACT

There 1s provided a detection device that detects a user
operation, the detection device including an acquisition unit
that acquires a start position indicating a position on an
operation surface at which contact with the operation surface
1s started, the operation surface having user operation areas
overlapped and arranged thereon, the user operation areas
being a target of a user operation and detected according to
the user operation, the user operation areas having at least
one ol an operation content and an operation target of the
user operation different therein, and a decision unit that
decides an operation corresponding to a user operation area
that 1s the target of the user operation among the plurality of
user operation areas which are overlapped and arranged, on
the basis of the start position. The operation surface 1s
provided on a part different from a display screen that
displays content.

12 Claims, 13 Drawing Sheets

TELEVISION

RECEIVER

ﬂ’

T4/ BWP
a L/

LILH

FOMER

L/g

a IRPUT

n
W

UIBE/IVR




US 11,372,538 B2

Page 2
(51) Int. CL EP 2413237 Al 2/2012
GO6F 3/044 2006.01 JP 11-339684 A 12/1999
HOAN 21/477 (2011 OH) JP 2007-122793 A 5/2007
(2011.01) TP 2007-280019 A 10/2007
GO6LF 3/0485 (2022.01) P 2009-151691 A 7/2009
(52) U.S. CL. JP 2009-237746 A 10/2009
CPC ... GOG6F 3/04855 (2013.01); HO4N 21/42204 ifR 102%?}20%5233 i 1%811%
(2013.01); HO4N 21/42224 (2013.01); GO6F NT 2007993 A 6/2012
2203/04105 (2013.01) W 201237735 A 9/2012
WO 2010/107669 A2 9/2010
(56) References Clited WO 2010/107669 A3 11/2010
WO 2012/087939 Al  6/2012
U.S. PATENT DOCUMENTS
| OTHER PUBLICATIONS
2008/0284741 Al  11/2008 Hsu et al.
2009/0231145 Al 9/2009 Wada et al. Non-Final Office Action for U.S. Appl. No. 14/406,847, dated Oct.
2010/0085314 Al 4/2010 Kwok 19. 2017, 16 pages
2010/0088632 Al 4/2010 Knowles et al. LMD 27 PSR
200/0214234 A S 8/200 Slﬂghﬂl ************* G06F 3/04883 Tgnégllngall(:é 1CC ACthﬂ for US Appl NO 14/406’847’ dﬂted NOV‘
345/173 ) , 1D Pages.
2010/0735118 Al 9/2010 Moore et al. Final Ofhice Action for U.S. Appl. No. 14/406,847, dated Mar. 9,
2010/0333011 Al  12/2010 Kornev et al. 2017, 15 pages.
2011/0179380 Al 712011 Shaffer et al. Final Oflice Action for U.S. Appl. No. 14/406,847, dated May 31,
2011/0179386 Al 7/2011 Shaffer et al. 2018, 14 pages.
2011/0179387 Al 7/2011 Shaffer et al. Final Office Action for U.S. Appl. No. 14/406,847, dated May 24,
2011/0205018 Al 8/2011 Oohashi et al. 2019, 13 pages.
2011/0206239 Al 82011 Wada et al. Advisory Action for U.S. Appl. No. 14/406,847, dated Jun. 9, 2017,
2011/0310047 Al 12/2011 Moore et al. 03 pages.
2012/0089940 Al ~ 4/2012 Jang et al. Advisory Action for U.S. Appl. No. 14/406,847, dated Aug. 3, 2018,
2012/0327018 Al* 12/2012 Oshita wooveeveevevn.. GOGF 3/0418 03 pages.
345/174 - -
Ad Action for U.S. Appl. No. 14/406.847. dated Aue. 2. 2019
2013/0016039 Al  1/2013 Moore et al. - “;Og CHOMROT PP RO O/, QAIEEAUS. 2, 2V
2014/0375586 Al  12/2014 De et al. PaZes.

FOREIGN PATENT DOCUMENTS

Notice of Allowance for U.S. Appl. No. 14/406,847, dated Sep. 30,
2019, 11 pages.

International Search Report and Written Opinion of PCT Applica-
tion No. PCT/JP2013/066026, dated Aug. 13, 2013, 08 pages of

8i %;?323; i gggg English Translation and 08 pages of ISRWO.

CA 7817890 Al 9/2010 International Preliminary Report on Patentability of PCT Applica-
CN 102422264 A 4/2012 tion No. PCT/JP2013/066026, dated Dec. 31, 2014, 07 pages of
CN 102768608 A 11/2012 English Translation and 04 pages of IPRP.

DE 112010001143 TS5 5/2012

EP 2409222 A2 1/2012 * cited by examiner



U.S. Patent Jun. 28, 2022 Sheet 1 of 13 US 11,372,538 B2

NGy

TELEVISION
RECEIVER

TR0 TR A 0T A T T A T T A A 000 WM o 0 0, T T T R W 0, 0T a8, DA,

WIG  POMER

+++++

il

i
. 33

A R AR AR O 8K AR CNE M mé

%
h 1
)
84
¥
4
1%
Y
*
s

X
&
g

et
4
7
. g
L 4
]
;
ﬂqgsmmmmmmmmmmmmmmmmmmmm

¥ &
. 8‘_&

0 P ol K WK K KK KK UK A

3
-3
E,
%
3
'&:
¥
¥
-3
3
g
z
g
g
&
Z

A
e T
4
1
_ _ag
LA
A %
F
|
¥
d
1
L4
e
o

+ + 48 . . . + + )
. 4 il + +7 4 L. . bl .
§ PR TR G S O FR XK NG GN WCER O W R AN NN PR o e AR T
. 1.+.-|.+|"H‘::-n_+ 4." et T e T T T T . AT e P T e T T e A T i T e T P N T I Wt CR el ]




U.S. Patent Jun. 28, 2022 Sheet 2 of 13 US 11,372,538 B2

1. 2




U.S. Patent Jun. 28, 2022 Sheet 3 of 13 US 11,372,538 B2

s, 3

TELEY

REMOTE CONTROLLER

-1 B

| OPERATION BUTTON A5

sl TME ]
"1 MEASUREMENT |
ONT |

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

DRAG BUTTON

- mﬁﬂlﬂﬂm‘u‘ﬂm“ " mm““um_ - d

- - PROCESSING
41a UNIT 44

+I-| ﬁ‘*—"'m‘ ™ .. E E E ;g 8 E L, E N -

TOUCH PAD

OPERATION

| SURFACE | | owimoR

. &
N P e T e P A A -y R e T e A e R T R i e o B Sl NP T A

422 A2b



U.S. Patent Jun. 28, 2022 Sheet 4 of 13 US 11,372,538 B2

. LA I I N NN NN R R RN EE BB EEBEEEEEEBEEBEEEEBEEBEERBEEBEREEBERERERBERERERERENEEEIEBEIEBREBIEIEIEIEIBEIEIEIIEIZEZMZS.,

++ L + +
. =+ . .. . . . L - .
. JEIEIE] - t-ﬁ--.l-_
L] + + + ¥ + %+
* LI I N N N N N I N N
L1 + + + & -
» + +
. + L
[ ] .
f .
' H +
=+ L T 5
»* . oy
T . H +
ST I = R T ]
+ - + 2 . +
[ [] £ -
+ e R :
LR S ]
H; a e
= P
. '
% 2
.__r Pl &
ar ﬂ
. . .
.
o ¥
- r
.LE A
'
L
'
. -
X "
.- -
.
.
-

UHM'H'!E’HM'HHHM'H{ \

*’Er

AL

|

e
s 5"1"_!_‘_4_:.

3
Tk

»
F]
o

P
TL“
u
E
. ‘1-#’-+ . . . h

B F (R g
e R ]

nd
Se
=) o

[y Ny
Tl
M
1

-
1 : . i{ * .!.
i Pk Yo ¥ ] '
3 i) .;;3&*& X .
¥kt o -f'- ' "'i k4 el .
*
"

+ 4 % &

-li_j:‘_-l-’-l-*’lt:.:“-l-
;"
P
LE

O
ey
v ot
&

ke s M Tl

I-'I-'I-'I-'i-.;l-'l-'l-'l-'l-'l-

* + + ¥+ +
. [
L]
.I.‘*
L

“li+i“++'?“+++i+?iiii‘?+.'? ‘I'++
: T
. L] - -
W
- -
4 .
.

L:I J.'i

L. . L. . - - . . '
* + + + + + + + + 4 + + + + + A%+ F + +F FFFFFFFEFFEFFFFFEFFEFFEFEFEFEFEFFEFFFEFFFEFEFFEFEFFEFEFEFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFFEFFEFEFEFFEFEFESFEFFEFEET A FF A FF A F A F A F A F

ADDING DESTINATION



U.S. Patent Jun. 28, 2022 Sheet 5 of 13 US 11,372,538 B2

G, S

%

% g BE RS SO B W W W R W

o

" 4

%
3
o

T~ POWER BUTTON
:' AREA

- - ,
+, -
*

X 06 G0 0T XK o D of . of
ot 00 30

POINTER OPERATION w_l3-4™
AREA

MENU BUTTON AREA * {424

T Shon 000t 90 B0 K 600 097 X0( 0K .0C 30 XX 0 UC. D0 J0f WX 0090 X0 J0f B0 9GO K.

P WK K 00 M 06 K PO G0 TG0 00 DO 0L G D0 200 00 of o0

-
B

M Foa o e e e B a®
N 3 5l o 80 5 ek W o e @ e P

CROSS-KEY AREA



U.S. Patent Jun. 28, 2022 Sheet 6 of 13 US 11,372,538 B2

424

iz, DA

mmm -*Wmﬂmmuw . [ . . . ] o= ] - . - - . . [ - am = omom o,

Entmmmmmwmmmmmm“vmw#vmm

E

% FrH ot M I N Hﬁﬂﬁhﬁmﬁ*ﬁﬂﬁwmwﬂhg. ﬁﬂﬁ-ﬁh‘”ﬁﬂ“ﬁ"ﬂﬂhmﬁg

S

il

.iﬁﬁ!ﬁﬂt*ﬂ!ﬁ!#ﬂ!!-#*F!!F

i
*
. #

“@ SR DF e 1‘.‘}55'13
& GOOD! | # |
i . -

-1, 6B



ME> 1L 40 45NV0aY
(4NSSI LON
SINOLLNY A4

ML < ¢l 40 d5MVOd4
ERY
SENOLLNE A4

J3nsst LON
SENOLLNY A4

US 11,372,538 B2

4

HonoL”

RO HLowE e WE Oy ws e e

+ .
+ + o ol
*
.+
. . o+
Tapl - - i L .
A . . - .
. i, 4 I+ »
. . . ] ; - o+
. . - e L 1)
. + + 4 . -+ v
. . . R, + .
5 A . ranl . . .
. M .o i, . . . k i
. . . & . . . e k .
. . A . . A L . '
- - .
. - A Ny
- . L . ] . - . n B - a
. . . A e
- " . . . .
S . : o
. AN »
. . S B .
T M . -
H . "y
i .
3 iz B
. - *
. .- - . . - .
LA

LW CwH W e it e e o e et e T e v owow w

Sheet 7 of 13

;
ﬂ
L
%
.
B+
f ;
_
‘.
+

NOILVH3d0 dVL

NOLLYS3dO dvl NOLLYHIAO YOI

NAMOQ HONOL B LA

Jun. 28, 2022

ANOILLISOd

AN

U.S. Patent

1 vINY NOLLNE

(84} 44



U.S. Patent Jun. 28, 2022 Sheet 8 of 13 US 11,372,538 B2

OPERAT?ON DETECTEON PROCESSNG START '

DETECT MOVEMENT OF FINGER OF USER |94 |
AND PRESSURE BY FINGER OF USER |

N0/ HASFINGER OF USER TOUCHED 22
OPERATION SURFACE? e

DETECT OPERATION CONTENT
| AND OPERATION TARGET OF USER OPERATION |

NG, HAS FINGER OF USER BEEN RELEASEDS
, FROM OPERATION SURFACE?

| YES
SN — 1‘ ...... oy ._ q
/" 1S LAST USER OPERATION CQNTACT ‘2
MOVING OPERATION TARGETING '

USER CPERATION AREAAY

I e Tl ol B o e ol e " Tl g e il W e i B 7 P e T Tl P Al T B N 0 i 0 B o T R A B AT AT MR Y .

{  TiME REQUIRED TIME BETWEEN RELEASE |
OF FINGER OF USER FROM OPERATION SURF&CE
- AND NEXT TOUCH OF FINGER -
OF USER ON OPERATION SURFACE




U.S. Patent Jun. 28, 2022 Sheet 9 of 13 US 11,372,538 B2

i, O

" TARGET AREA SELECTION PROCESSING START )

/18 START POSITION POSITION >
ON USER OPERATION AREA C7,/ N3

YES

/IS STARTPOSITION POSITION N,
“ON USER OPERATION AREA B? /YES

i /1S LAST USER OPERATION CONTACT ™3
{ MOVING OPERATION TARGETING )
USER OPERATION AREAAY

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

S REQUIRED TIME SHORTER
THAN FIXED TIME?

SELECT USER
OPERATION AREA A

 SELECT USER
OPERATION AREA B

SELECT USER
OPERAHONAREAC

(" RETURN



U.S. Patent Jun. 28, 2022 Sheet 10 of 13

Fis. 10

PG I T T R W A mm%»mummmﬂrﬁn L

TELEY
RECE

21

REMOUTE CONTROLLER

1

41

DRAG BUTTON |

412

COORDINATE . o
HOLDINGUNIT |~ 7

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

. +
L +
Lk +

A .
- . "
.
-
'

.

| TOUCH PAD

—srEReon ]
_SURRACE

iiiiiiiiiiiiiiiiiiiiiiiiiiiii

SION
VER

45

IR TRANSMISSION]
CUNIT

1 i

PRUCESSING
UNIT

iiiiiiiiiiiiiiiiiiii

S

o B ek B ) LBl b ol N L BN N B ek L e ek el | L B |
'
442:5-. bl
L I

TIM

US 11,372,538 B2

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

MEASUREMENT
UNIT

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii




U.S. Patent Jun. 28, 2022 Sheet 11 of 13 US 11,372,538 B2

B N T I, L
5,

i, 11A

— M "I__'.."'_"' . .-'-I.‘

DISPLA- 4

CEMENT ME

- Y R - e - -
.t - T -
e .
- [ - - . . - - . - . S o Fa -
: TN T e R N M e e e e A ellioe o o

FIG. 1B S =
| ON |
PRESSING TIMFE ++++++++++++++++++++++++ I —

+

++++++++++++++++++

B I el ek R N e I e

.
.

-

.|.." .. . . - - .. e e e et .
T TR R . s L T S Pt e P

i, 110

wg  m A A .
+
. +

COORDINATES

ET. T T rpe am ey ame el e W ey me e s e e
-
. TR

FiG. 110

. .
. . . . ..'.|. .

B . M LTHER WA e T R owem A ME  Fee.

LGUK ONLY DURING ON

.-'Iﬂ

COORDINATES' —t : .

- 3
llllllllllllllllllllllllllllllllllllllll

'
T
¥
k
t
3

FIG. 1ME 2

COORDINATES === | ~ LOCK EVEN DURING OFF



U.S. Patent Jun. 28, 2022 Sheet 12 of 13

i, 14

( COORDINATE LOCK PROCESSING START

CALCULATE COORDINATES ~ |9B1

2

S SWITCH TURNED ON
BY USER OPERATION

YES
HOLD COORDINATES 364
WHEN SWITCH IS ON
* GENERATE IR SIGNALS 503

INCLUDING HELD COORDINATES

566
EMIT GENERATED IR SIGNALS

HAS COORDINATE FHIXATION
TIViE ELAPSED SINCE SWITCH IS

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

YES

CENERATE IR SIGNALS
INCLUDING CALCULATED

US 11,372,538 B2

563

COORDINATES



LLe~ F1dVAOW A

US 11,372,538 B2

Sheet 13 of 13

rrrrrrrrrrrrrrrrrrrrrrrr

LINM

NOILLYOIN

rrrrrrrrrrrrrrrrrrrrr

F
F
F

NIANOD |

+++++++++++++++++++++++++++++

LINN
JOVHOLS |

++++++++++++++++++++++++++++++

LIN
1NdLN0

V4N LN LNO/LNdN

LINT LN

B A I B O I R I I 0 B A O I B M O A AT e

. . .I . I- .- .

Jun. 28, 2022

U.S. Patent

- B I
- -
- .. "
i B -
- A .. - . T T T
e T T . A L T i T . . e T T TR " .
. .
2 .
]
0 +
* .. .
« - g P g 1
. 0
. ol - -
. . .
. A ! o
Wl
i
...r-
+
-
2 ¥ 5
¥ - -
» -
- A .

el Ol




US 11,372,538 B2

1

DETECTION DEVICE AND DETECTION
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation application of

U.S. patent application Ser. No. 14/406,84°/ filed on Dec. 10,
2014 which 1s a National Stage Entry of PCT/IP2013/
066026, filed Jun. 11, 2013, and claims the benefit of priority
from prior Japanese Patent Application JP 2012-141489,
filed Jun. 22, 2012, the entire content of which 1s hereby
incorporated by reference.

TECHNICAL FIELD

The present disclosure relates to a detection device, a
detection method, and a program, and in particular, relates to
a detection device, a detection method, and a program for
improving operability of a user operation accompanied by
contact or pressure, for mstance.

BACKGROUND ART

Conventionally, for mstance, 1n a remote controller of a
television receiver, a channel and a volume (sound volume)
of the television receiver are controlled in response to

detection of depression of a channel button and a volume
button or the like.

However, in recent years, by introduction of a television
receiver capable of displaying a web browser or the like in
addition to broadcast programs, a remote controller capable
of detecting a user operation accompanied by contact or
pressure by a finger of a user or the like to an operation

surface has been introduced.

e

erent command

This remote controller can output di

according to different user operations to the same operation
surface (for 1nstance, see Patent Literature 1).

That 1s, for 1mnstance, on the operation surface, a pointer
operation area to be operated when moving a pointer on a
web browser displayed 1n a television received image and a
volume button area to be operated when changing the sound
volume of the television receiver are overlapped and
arranged.

Therelfore, for instance, a user can move the pointer by
performing a contact moving operation of moving a finger of
the user or the like 1n a contact state on the pointer operation
area within the operation surface.

Also, for instance, the user can make a decision to select
a link destination of a uniform resource locator (URL) or the
like indicated by the poimnter by performing a pressing
operation ol pressing the pointer operation area within the
operation surface. Thus, the user can change display of the
web browser to the display of the selected link destination.

Further, for instance, the user can change the sound
volume of the television receiver by performing a pressing,
operation of pressing the volume button area within the
operation surface.
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CITATION LIST

Patent Literature

Patent Literature 1:
JP 2009-151691 A

SUMMARY OF INVENTION

Technical Problem

Now, on the operation surface, the pointer operation area
and the volume button area are overlapped and arranged as
described above.

Therefore, for instance, when the user performs the pressing
operation on an overlap area where the pointer operation
arca and the volume button area are overlapped and
arranged, the sound volume of the television receiver may
be changed against an intention of the user.

That 1s, for instance, sometimes the sound volume of the
television recerver 1s changed even though the user performs
the pressing operation of pressing the overlap area with the
intention of making a decision to select the link destination
of the URL or the like indicated by the pointer, and oper-
ability of a user operation to the operation surface 1s poor.

The present disclosure 1s implemented 1n consideration of
such circumstances and 1s to improve the operability of the
user operation accompanied by contact and pressure.

Solution to Problem

According to one aspect of the present disclosure, there 1s
provided a detection device that detects a user operation, the
detection device including an acquisition unit that acquires
a start position indicating a position on an operation suriace
at which contact with the operation surface 1s started, the
operation surface having user operation areas overlapped
and arranged thereon, the user operation areas being a target
of a user operation and detected according to the user
operation, the user operation areas having at least one of an
operation content and an operation target of the user opera-
tion different therein, and a decision unit that decides an
operation corresponding to a user operation area that 1s the
target of the user operation among the plurality of user
operation areas which are overlapped and arranged, on the
basis of the start position. The operation surface 1s provided
on a part different from a display screen that displays
content.

The acquisition unit can acquire the start position on the
operation surface at which new contact targeting the opera-
tion surface 1s started in response to a start of the new
contact.

The detection device can further include a time measure-
ment unit that measures required time needed from an end
of the contact with the operation surface to the start of the
new contact with the operation surface. The decision unit
can decide the operation corresponding to the user operation
area that 1s the target of the user operation on the basis of the
required time as well.

The decision unit can decide the operation corresponding
to the user operation areca that 1s the target of the user
operation on the basis of a state of the content on the display
screen as well.

The decision unit can decide the operation corresponding,
to the target user operation area for which the content 1s the
operation target regardless of the start position while the
content 1s being reproduced. The decision unit can decide
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the operation corresponding to the user operation area that 1s
the target of the user operation on the basis of the start
position while the content 1s not being reproduced.

The decision unit can select the target user operation area

on the basis of presence or absence of visual recognition of °

the operation surface by a user as well.

The decision unit can decides the operation corresponding
to the user operation area that 1s the target of the user
operation on the basis of the start position when the user
visually recognizes the operation surface. The decision unit
can decide the operation corresponding to the target user
operation area defined beforehand regardless of the start
position when the user does not visually recognize the
operation surface.

The detection device can further include a determination
unit that determines whether or not the user visually recog-
nizes the operation surface, on the basis of a captured 1mage
obtained from an 1imaging unit that images the user.

The decision unit can decide the operation corresponding,
to the target user operation area for which the content 1s the
operation target regardless of the start position in response
to the pressing operation for reproducing the content on the
display screen.

The detection device can further include a detection umit
that detects at least one of contact with or pressure on the
operation surface. The acquisition unit acquires the start
position by calculating the start position on the basis of a
detection result of the detection unit.

The acquisition unit can acquire the start position by
receiving the start position transmitted from an operation
input device that detects the start position according to the
user operation.

According to one aspect of the present disclosure, there 1s
provided a detection method of a detection device that
detects a user operation, the detection method including, by
the detection device, an acquisition step of acquiring a start
position indicating a position on an operation surface at
which contact with the operation surface is started, the
operation surface having user operation areas overlapped
and arranged thereon, the user operation areas being a target
of a user operation and detected according to the user
operation, the user operation areas having at least one of an
operation content and an operation target of the user opera-
tion different therein, and a decision step of deciding an
operation corresponding to a user operation area that 1s the
target of the user operation among the plurality of user
operation areas which are overlapped and arranged, on the
basis of the start position. The operation surface 1s provided
on a part different from a display screen that displays
content.

According to one aspect of the present disclosure, there 1s
provided a program for causing a computer to function as an
acquisition unit that acquires a start position indicating a
position on an operation surface at which contact with the
operation surface 1s started, the operation surface having
user operation areas overlapped and arranged thereon, the
user operation areas being a target of a user operation and
detected according to the user operation, the user operation
arcas having at least one of an operation content and an
operation target ol the user operation different therein, and
a decision unit that decides an operation corresponding to a
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4

user operation area that 1s the target of the user operation
among the plurality of user operation areas which are
overlapped and arranged, on the basis of the start position.

The operation surface 1s provided on a part diflerent from a
display screen that displays content.

According to one aspect of the present disclosure, a start
position imndicating a position on an operation surface, where
user operation areas which are a target of a user operation
and detected according to the user operation and in which at
least one of an operation content and an operation target of
the user operation 1s different are overlapped and arranged,
when contact with the operation surface 1s started 1s
acquired, and an operation corresponding to the user opera-
tion area that 1s the target of the user operation among the
plurality of user operation areas that are overlapped and
arranged 1s decided on the basis of the start position. Also,
the operation surface 1s provided on a part different from a
display screen that displays content.

Advantageous Eflects of Invention

According to the present disclosure, the operability of the
user operation accompanied by contact and pressure can be
improved.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram 1illustrating an appearance example of
a remote controller to which the present technology 1is
applied.

FIG. 2 1s a diagram 1illustrating a detailed configuration
example of a touch pad.

FIG. 3 1s a block diagram illustrating a configuration
example ol a remote controller.

FIGS. 4A and 4B are diagrams illustrating one example of
the time when a display screen 1s scrolled against an
intention of a user.

FIG. 5 1s a diagram 1illustrating an appearance example of

another remote controller to which the present technology 1s
applied.

FIGS. 6 A and 6B are diagrams illustrating one example of
the time when content 1s fast-forwarded against an intention
ol a user.

FIG. 7 1s a diagram 1illustrating one example of a deter-
mination method for determining a tap operation itended
by a user.

FIG. 8 1s a flowchart for illustrating operation detection
processing performed by the remote controller in FIG. 3.

FIG. 9 1s a flowchart for illustrating details of target area
selection processing 1n step S24.

FIG. 10 1s a block diagram illustrating another configu-
ration example of the remote controller.

FIGS. 11A, 11B, 11C, 11D, and 11E are diagrams 1llus-
trating one example of coordinate change or the like 1n a
pressing operation.

FIG. 12 1s a flowchart for illustrating coordinate lock
processing performed by the remote controller 1n FIG. 10.

FIG. 13 1s a block diagram illustrating a configuration
example of hardware of a computer.

DESCRIPTION OF EMBODIMENTS

Heremaiter, embodiments in the present disclosure
(called embodiments, herematiter) will be described.
Descriptions will be given 1n the following order.
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1. First embodiment (one example of the time of selecting
a user operation area that 1s a target of a user operation, on
the basis of a position with which a finger of a user or the
like 1s brought into contact first)

2. Second embodiment (one example of the time of fixing,
coordinates of a pointer or the like for some time when a

pressing operation by the user 1s performed)
3. Modification

1. First Embodiment

| Appearance Example of Remote Controller 21]

FIG. 1 illustrates an appearance example of a remote
controller 21. On a surface of the remote controller 21,
together with operation buttons 41, an operation surface 424
of a touch pad 42 forming a part of the remote controller 21
1s provided.

Therefore, a user can perform an operation for turning on
a power source of a television recerver 22 or the like using
the operation buttons 41 and the operation surface 42a. The
touch pad 42 will be described 1n detail with reference to
FIG. 2.

The operation buttons 41 are constituted of a drag button
41a or the like 1 addition to a power button, a reproduction
button, a stop button and the like, and operated by the user.

The drag button 41a 1s a function key capable of allocat-
ing another function to a button having a predetermined
function.

That 1s, for instance, when the user depresses the power
button having a function of turning on or oif the power
source of the television receiver 21 1n the state of depressing
the drag button 41a, the power button 1s to function as
another button like the reproduction button or the like for
instance.

Also, the user can perform a first drag operation of
moving his’her own finger on the operation surface 42a in
the state of pressing the operation surface 42a with his/her
own finger or the like.

In addition, for instance, the user can perform a second
drag operation of moving his/her own finger on the opera-
tion surface 42a in the state of depressing the drag button
41a.

The first drag operation and the second drag operation are
both performed in the case of moving an operation target

displayed on a display screen of the television receiver 22 or

in the case of selecting a prescribed area on the display

screen of the television receiver 22 or the like.

In the case of performing the first drag operation, since
only the operation surface 42a should be operated, the user
can perform the first drag operation with one hand without
using both hands, for instance.

Also, 1n the case that the user performs the second drag
operation using the drag button 41a, even when the finger or
the like 1s released from the operation surtace 42a, the
situation of canceling the second drag operation can be
prevented as long as 1t 1s the state of depressing the drag
button 41a.

Therefore, when the finger or the like 1s brought into
contact with the operation surface 42a again, the user can
continue the second drag operation.

The operation surface 42a 1s provided with, as user opera-
tion areas to be the target of the user operation indicating
an operation to be performed by the user, a pointer
operation area A, an edge scroll area B,, an edge scroll
area B,, an FR button area C,, and an FF button area C,.
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Here, as kinds (operation contents) of the user operation,
there exists, 1 addition to the above-described drag opera-
tion, a contact moving operation, a pressing operation and
the like.

The contact moving operation 1s an operation of moving,
the finger of the user or the like 1n a direction 1n which the
user wants to move a pointer or the like as an operation
target, for instance, 1n the state of bringing his/her own
finger or the like into contact with the operation surface 42aq.

The pointer 1s displayed on the display screen of the tele-
vision receiver 22.

Also, the pressing operation 1s an operation that the user
presses a position on the operation surface 42a using his/her
own finger or the like.

As the pressing operation, for instance, there exist two
kinds that are a click operation of pressing the position on
the operation surface 42a while the finger of the user or the
like 1s kept 1n contact with the operation surface 42a, and a
tap operation ol pressing the position on the operation
surface 42a as 1if tapping (lightly hitting) 1t in the state that
the finger of the user or the like 1s not 1n contact with the
operation surface 42a.

The pointer operation area A 1s provided on the entire
surface of the operation surface 42a as illustrated in FIG. 1,
and 1s the target of the contact moving operation and the
pressing operation.

That 1s, for instance, the pointer operation arca A 1s the
target of the contact moving operation when the pointer or
the like displayed on the display screen of the television
receiver 22 1s the operation target and the pointer or the like
as the operation target 1s to be moved.

Also, for instance, the pointer operation area A 1s the
target of the pressing operation when the link destination of
a uniform resource locator (URL) or the like existing at the
position indicated by the pointer or the like 1s the operation
target and the link destination as the operation target is to be
specified.

In the pointer operation area A, 1n a vertically long partial
area that 1s present on the right side in the figure and extends
in a vertical direction (longitudinal direction) 1n the figure,
the edge scroll area B, 1s overlapped and provided.

The edge scroll area B, 1s the target of the contact moving,
operation when a scroll bar for scrolling the display screen
ol the television receiver 22 in the vertical direction 1s the
operation target and the scroll bar 1s to be moved.

Also, 1 the edge scroll area B, a lower end portion of the
edge scroll area B, 1s the target of the pressing operation
when content displayed on the display screen of the televi-
s1on receiver 22 1s the operation target and the content as the
operation target are to be fast-forwarded.

The lower end portion of the edge scroll area B, indicates
the same part as the part provided with the FF button area
C,.

Further, 1n the pointer operation area A, 1n a horizontally
long partial area that 1s present on the lower side 1n the figure
and extends 1n a horizontal direction (lateral direction) in the
figure, the edge scroll area B, 1s overlapped and provided.

The edge scroll area B, 1s the target of the contact moving
operation when a scroll bar for scrolling the display screen
ol the television receiver 22 1n the horizontal direction 1s the
operation target and the scroll bar 1s to be moved.

Also, 1 the edge scroll area B,, a lower left portion of the
edge scroll area B, 1s the target of the pressing operation
when content displayed on the display screen of the televi-
s1on receiver 22 1s the operation target and the content as the
operation target are to be rewound.
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A left end portion of the edge scroll area B, indicates the
same part as the part provided with the FR button area C, .

Further, 1n the edge scroll area B, a lower right portion
of the edge scroll area B, i1s the target of the pressing
operation when content displayed on the display screen of
the television receirver 22 1s the operation target and the
content as the operation target are to be fast-forwarded.

The lower right portion of the edge scroll area B, indicates

the same part as the part provided with the FF button area
C,.
The FR button area C, 1s the target of the pressing
operation when the content displayed on the display screen
of the television receiver 22 1s the operation target and the
content as the operation target are to be rewound.

The FF button areca C, 1s the target of the pressing
operation when the content displayed on the display screen
of the television receiver 22 1s the operation target and the
content as the operation target are to be fast-forwarded.

Also, the FR button area C, and the FF button area C, use
the content as the operation target, and form a button area C
that 1s the target of the pressing operation when the content
1s rewound and fast-forwarded as the operation target.

That 1s, on the operation surface 42a, as the user operation
areas for which the operation target 1s different though the
operation content of the user operation 1s the same, the
pointer operation area A and the edge scroll areas B, and B,
are overlapped and arranged.

Also, on the operation surface 42a, as the user operation
arcas for which the operation content and the operation
target are both diflerent, the pointer operation areca A and the
button area C are overlapped and arranged, and also the edge
scroll areas B, and B, and the button area C are overlapped
and arranged.

As described above, 1n the pointer area A, for instance, the
pointer and the link destination and the like are the operation
target, and the contact moving operation and the pressing
operation are adopted as the operation content of the user
operation.

Also, 1n the edge scroll areas B, and B, for instance, the
scroll bar and the content are the operation target, and the
contact moving operation and the pressing operation are
adopted as the operation content of the user operation.

Further, 1n the button area C, for instance, the content 1s
the operation target, and the pressing operation 1s adopted as
the operation content of the user operation.

Hereinafter, the pointer operation area A, the edge scroll
areas B, and B,, and the button area C are also called user
operation areas A, B,, B, and C, respectively.

The remote controller 21 calculates a start position on the
operation surface 42a on the basis of a detection result of at
least one of contact of a user finger with or the like or
pressure ol a user finger or the like on the operation surface
42a, for 1instance. Also, the contact with or the pressure on
the operation surface 42a are detected by the touch pad 42.

Also, the start position indicates a position on the opera-
tion surface 42a when the contact with the operation surface
42a 1s started.

That 1s, for instance, the remote controller 21 calculates a
centroid of a contact surface where the finger of the user or
the like and the operation surface 42a are brought into
contact or the like as the start position, on the basis of the
detection result of the contact of the user finger or the like
with the operation surface 42a.

Also, for instance, the remote controller 21 can also
calculate a position where a pressure by the finger of the user
or the like 1s the largest as the start position, on the basis of
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the detection result of the pressure of the user finger or the
like on the operation surface 42a.

Further, for instance, the remote controller 21 may cal-
culate the start position on the basis of the detection result
of the contact and the pressure by the user finger or the like.
In the first embodiment, 1t 1s assumed that the remote
controller 21 calculates the start position on the basis of the
detection result of the contact and the pressure by the user
finger or the like.

Also, the remote controller 21 selects a target user opera-
tion area indicating the user operation area that is the target
of the user operation from the plurality of user operation
arcas A, B,, B, and C on the operation surface 42a, on the
basis of the calculated start position on the operation surface
42a.

Further, the remote controller 21 detects the operation
content of the user operation and the operation target of the
user operation, on the basis of the detection result of the
contact with and the pressure on the target user operation
area on the operation surface 42a.

Then, the remote controller 21 controls the television
receiver 22, on the basis of the detection result.

That 1s, for instance, the remote controller 21 generates IR
signals for controlling the television receiver 22, and emits
the IR signals to the television recerver 22 as radio signals,
on the basis of the detection result of the operation content
of the user operation and the operation target of the user
operation.

The television recerver 22 receives the IR signals from the
remote controller 21, and performs processing of moving the
pointer or the like that 1s the operation target according to the
operation content of the user operation, for instance, on the
basis of the received IR signals.

[Detail of Touch Pad 42]

Next, FIG. 2 illustrates a detailed configuration example
of the touch pad 42.

The touch pad 42 forms a part of the remote controller 21,
and 1s constituted of the operation surface 42a, a switch 425,
and elastic bodies 42¢, and 42c¢.,.

The operation surface 42a includes a capacitance sensor
or the like that detects a change 1n electrostatic capacitance
of the operation surface 42qa, and detects the contact of the
finger of the user or the like with the operation surface 42qa
on the basis of the change 1n the electrostatic capacitance of
the operation surface 42a.

The switch 425 1s provided on a back side of the operation
surface 42a (the back side of the surface where the contact
and pressure of the finger of the user or the like are
performed), and 1s turned from an off state to an on state by
being pressurized by the operation surface 42a. That 1s, the
switch 42b detects the pressure of the finger of the user or
the like on the operation surface 42a 1n response to the fact
that 1t 1s turned to the on state.

Also, the detection result on the operation surface 42a and
the detection result 1n the switch 425 are outputted to a
processing unit 43 (to be described later in FIG. 3) that
detects the operation content and the operation target of the
user operation.

The elastic bodies 42¢, and 42c¢, are the elastic bodies of
a spring or the like, and support the operation surface 42a so
as to be 1n parallel with a bottom surface of the remote
controller 21 when the pressure on the operation surface 42a
1s not being performed.

Now, the operation surface 42a can also detect the pres-
sure (pressurization) of the finger of the user or the like on
the operation surface 42a, on the basis of the change in the

clectrostatic capacitance. Therefore, when the pressure on
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the operation surface 42a 1s also detected on the operation
surface 42a, the switch 426 can be omitted.
[Configuration Example of Remote Controller 21]

Next, FIG. 3 illustrates a configuration example of the
remote controller 21. The remote controller 21 1s constituted 5
of the operation buttons 41 including the drag button 41a,
the touch pad 42 mainly including the operation surface 424
and the switch 425, the processing unit 43, an area selection
unit 44, a time measurement unit 45, and an IR transmission
unit 46. 10

The operation buttons 41 are, as illustrated in FIG. 1,
composed of the drag button 41a or the like 1n addition to the
power button, the reproduction button, the stop button and
the like, and operated by the user. The operation buttons 41
supply operation signals corresponding to the operation by 15
the user to the processing unit 43 according to the fact that
the operation buttons are operated by the user.

The touch pad 42 1s, as illustrated 1n FIG. 2, constituted
mainly of the operation surface 42a and the switch 42b6. The
operation surface 42a detects the contact with the operation 20
surface 42b on the basis of the change 1n the electrostatic
capacitance of the operation surface 42a, and supplies the
detection result to the processing unit 43. The switch 4256
detects the pressure on the operation surface 42q, and
supplies the detection result to the processing unit 43. 25

The processing unit 43 calculates the position when the
contact of the finger of the user or the like with the operation
surface 42a 1s started, as the start position on the operation
surface 42a, on the basis of the detection results from the
operation surface 42a and the switch 426, and supplies 1t to 30
the area selection unit 44.

Also, the processing unit 43 detects the operation content
of the user operation and the operation target of the user
operation, on the basis of the detection results supplied from
the operation surface 42a and the switch 4256 and (informa- 35
tion 1ndicating) the target user operation area from the area
selection unit 44, and supplies the detection result to the IR
transmission unit 46.

Further, when a series of user operations to the operation
surface 42a are ended, the processing unit 43 determines 40
whether or not the last user operation 1s a moving contact
operation ol moving the pointer or the like, on the basis of
the detection results from the operation surface 42a and the
switch 42b.

Then, when it 1s determined that the last user operation 1s 45
the moving contact operation of moving the pointer or the
like on the basis of the detection results from the operation
surface 42a and the switch 42b, the processing unit 43
controls the time measurement unit 45, and makes 1t start
measuring required time to be described later. 50

Also, when a new series of user operations to the opera-
tion surface 42a are started, the processing unit 43 controls
the time measurement unit 45, and makes 1t end measure-
ment of the required time.

Thus, the time measurement unit 45 measures the 55
required time needed after the finger of the user or the like
1s released from the operation surface 42a until 1t 1s brought
into contact according to the control from the processing
unit 43, and supplies it to the area selection unit 44.

Further, the processing unit 43 detects the operation 60
content and the operation target of the user operation to the
operation buttons 41, on the basis of the operation signals
from the operation buttons 41, and supplies the detection
result to the IR transmission unit 46.

The area selection unit 44 selects the target user operation 65
area indicating the user operation area to be the target of the
user operation from the plurality of user operation areas A,

10

B,, B, and C on the operation surface 42a, on the basis of
the start position from the processing unit 43, and supplies
it to the processing unit 43.

Also, when the required time 1s supplied from the time
measurement unit 45, the area selection unit 44 selects the
target user operation area from the plurality of user operation
areas A, B,, B, and C, on the basis of the required time from
the time measurement unit 45 as well 1n addition to the start
position from the processing unit 43.

A first selection method with which the area selection unit
44 selects the target user operation area on the basis of the
start position from the processing unit 43 will be described
in detail with reference to FIGS. 4A, 4B, 5, 6A, and 6B.
Also, a second selection method with which the area selec-
tion unit 44 selects the target user operation area on the basis
of the required time from the time measurement unit 45 as
well 1n addition to the start position from the processing unit
43 will be described i detail with reference to FIG. 7.

As described above, the time measurement unit 45 mea-
sures the required time needed after the finger of the user or
the like 1s released from the operation surface 42a until it 1s
brought into contact according to the control from the
processing unit 43, and supplies the required time obtained
by the measurement to the area selection unit 44.

The IR transmission unit 46 generates the IR signals for
controlling the television receiver 22 on the basis of the
detection result from the processing unit 43, and transmits
the IR signals to the television receiver 22 as the radio
signals. That 1s, for instance, the IR transmission unit 46
decides the operation corresponding to the target user opera-
tion area on the basis of the detection result from the
processing unit 43, and generates and transmits the IR
signals for making the decided operation be performed.

Next, FIGS. 4A and 4B illustrate one example of the time
when the display screen of the television receiver 22 1s
scrolled against an intention of the user since the contact
moving operation 1s performed after the click operation.

FIG. 4 A illustrates one example of the time when the click
operation 1s performed at a click position 61 inside the FR
button area C,, the contact moving operation 1s performed
from the click position 61 to a click position 62 inside the FF
button area C,, and a new click operation 1s performed at the
click position 62 as a series of user operations.

It 1s assumed that the user 1s performing the series of user
operations 1illustrated 1 FIG. 4A with the intention of
rewinding and fast-forwarding the content displayed at the
television receiver 22 1n order to reproduce the content from
a desired reproducing position.

Also, 1t 1s assumed that the click position 61 is the start
position on the operation surface 42a.

FIG. 4B illustrates one example of the time when the
display screen displaying content 64 is scrolled against the
intention of the user since a scroll bar 63 1s moved 1n a right
direction 1n the figure by the series of user operations
illustrated 1n FIG. 4A on the display screen of the television
receiver 22.

For instance, when the user performs the series of user
operation as 1llustrated 1n FIG. 4A, on the display screen of
the television receiver 22, the content 64 1s rewound by the
click operation at the click position 61 as illustrated in FIG.
4B.

Then, on the display screen of the television receiver 22,
the scroll bar 61 may be moved against the intention of the
user and the display screen may be scrolled by the contact
moving operation performed inside the edge scroll area B,.

Theretfore, the area selection unit 44 of the remote con-
troller 21 selects the button area C as the target user
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operation area C from the plurality of user operation areas A,
B,, B, and C, on the basis of the click position 61 as the start
position on the operation surface 42a.

Then, the processing unit 43 detects only the user opera-
tion targeting the target user operation area C selected 1n the
area selection unit 44 until the series of user operations to the
operation surface 42q are ended.

Thus, until the series of user operations illustrated in FIG.
4A are ended, in the processing unit 43, only the pressing
operation targeting the button area C (the FR button area C,
and the FF button area C,) 1s detected.

Also, the processing unit 43 1dentifies the end of the series
ol user operations illustrated 1mn FIG. 4A when 1t 1s deter-
mined that the finger of the user or the like is released from
the operation surtace 42a, for instance.

For instance, the processing unit 43 may identily the end
of the series of user operations illustrated 1n FIG. 4A when
it 1s determined that the finger of the user 1s 1n contact for the
predetermined time or longer at an arbitrary position on the
operation surface 42a.

In this case, the processing unit 43 calculates a new start
position assuming that the contact of the finger of the user
or the like 1s newly started when 1t 1s determined that the
finger of the user 1s 1n contact for the predetermined time or
longer at the arbitrary position on the operation surface 42a
after 1dentifying the end of the series of user operations for
instance.

Also, the present technology 1s not limited to the remote
controller 21 as illustrated 1n FIG. 1, and 1s also applicable
to a remote controller 21" as illustrated 1n FIG. 3 for instance.

In the remote controller 21' in FIG. 5, the entire surface of
the remote controller 21' 1s an operation surface 42a’.

On the operation surface 424', as illustrated on a lower
side 1n FIG. 5, for istance, a volume operation area B,' to
be operated when changing the sound volume (volume), a
power button area that functions as a power button, a pointer
operation area, a menu button area that functions as a menu
button, and a cross key area that functions as cross keys are
provided.

In the volume operation area B,', the sound volume of the
content 1s the operation target, and the contact moving
operation 1s adopted as the operation content of the user
operation.

Therelore, for instance, when the user performs the con-
tact moving operation of moving the finger of the user or the
like from a left direction to a right direction in the figure on
the volume operation area B.,', the sound volume of the
content displayed on the display screen 1s turned to a larger
sound volume.

Also, for instance, when the user performs the contact
moving operation of moving the finger of the user or the like
from the right direction to the left direction in the figure on
the volume operation area B,', the sound volume of the
content displayed on the display screen 1s turned to a smaller
sound volume.

Also, the longer a moving distance of the finger of the user
or the like 1s or the faster the movement when moving the
finger of the user or the like 1s, the greater the sound volume
1s to change.

In the volume operation area B,', as illustrated on an
upper side 1in FIG. 5, a volume down area C,' 1s overlapped
and provided 1n a rectangular area present on the left side 1n
the figure, and a volume up area C,' 1s overlapped and
provided 1n a rectangular area present on the right side in the
figure.

The volume down area C,' and the volume up area C,'
configure a volume area C' where the sound volume of the
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content 1s the operation target and the pressing operation 1s
adopted as the operation content of the user operation.

For instance, when the user performs the pressing opera-
tion on the volume down area C,', the sound volume of the
content displayed on the display screen 1s turned to the
sound volume smaller by a predetermined change amount.

Also, when the user performs the pressing operation on
the volume up area C.', the sound volume of the content
displayed on the display screen 1s turned to the sound
volume larger by a predetermined change amount.

In FIG. 5, on the operation surface 424', as the user
operation areas for which the operation target 1s the same
though the operation content of the user operation 1s difler-
ent, the volume operation area B,' and the volume area '
(the volume down area C,' and the volume up area C,') are
overlapped and arranged.

For instance, when the user performs the series of user
operation for adjusting the sound volume by performing the
click operation to the volume down area C,' and the volume
up area C,', a phenomenon similar to the case described in
FIGS. 4A and 4B may occur against the intention of the user.

Also, the volume operation area B,', the volume down
area C,', and the volume up area C,' correspond to the edge
scroll area B,, the FR button area C,, and the FF button area
C, illustrated in FIG. 4A, respectively.

That 1s, for instance, the user performs the click operation
at a click position 61' on the volume down area C,', and then
moves the finger from the click position 61' to a click
position 62' in order to newly perform the click operation at
the click position 62' on the volume down area C.,'".

In this case, the contact moving operation from the click
position 61' to the click position 62' 1s to be performed in the
volume operation area B,', and the sound volume may
increase by a change amount according to the speed of the
finger of the user or the like against the intention of the user.

Therefore, similarly i the remote controller 21", the
volume area C' 1s selected as the target user operation area
C' from the plurality of user operation areas B,' and C', on
the basis of the click position 61' as the start position on the
operation surface 424’

Then, the remote controller 21' detects only the user
operation targeting the target user operation area C until the
series ol user operations to the operation surtace 424a' are
ended.

Thus, until the series of user operations for adjusting the
sound volume are ended, in the remote controller 21", only
the pressing operation targeting the volume area C' (the

volume down area C,' and the volume up area C,") 1s
detected.

That 1s, as described with reference to FIG. 1 to FIG. 5,
the present technology 1s applicable to the following remote
controller.

That 1s, the present technology 1s applicable to the remote
controller including the operation surface where the user
operation areas which are the target of the user operation and
detected according to the user operation and in which at least
one of the operation content of the user operation and the
operation target of the user operation 1s different are over-
lapped and arranged.

Specifically, for instance, the present technology 1s appli-
cable to the remote controller 21 including the operation
surface 42a where the user operation areas for which the
operation content of the user operation 1s the same and the
operation target 1s different are overlapped and arranged.

Also, for instance, the present technology 1s applicable to
the remote controller 21 including the operation surface 42a
where the user operation areas for which the operation
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content and the operation target of the user operation are
both different are overlapped and arranged.

Further, the present technology 1s applicable to the remote
controller 21" including the operation surface 424' where the
volume operation area B,' and the volume area C' are
overlapped and arranged as the user operation areas for
which the operation content of the user operation 1s diflerent
and the operation target 1s the same.

Next, FIGS. 6 A and 6B illustrate one example of the time
when the content 1s fast-forwarded against the intention of
the user since the click operation of making a decision 1s
performed at a position indicated by the pointer after the
contact moving operation of moving the pointer.

FIG. 6A 1llustrates one example of the time when the
contact moving operation of the finger of the user 1s per-
formed from a start position 81 to a click position 82 in the
state that the finger of the user i1s in contact with the
operation surface 42a, and the click operation 1s performed
at the click position 82 after the contact moving operation as
the series of user operations.

The start position 81 1s assumed to be a position on the
pointer operation arca A where any of the edge scroll areas
B, and B,, the FR button area C,, and the FF button area C,
1s not overlapped.

FIG. 6B illustrates one example of the time when content
84 1s fast-forwarded against the intention of the user by the
series of user operations illustrated 1 FIG. 6A.

For mstance, when the user performs the series of user
operations as illustrated 1n FIG. 6 A, on the display screen of
the television receiver 22, a pointer 83 1s moved 1n a
downward direction as 1llustrated in FIG. 6B by the contact
moving operation of moving from the start position 81 to the
click position 82.

Then, on the display screen of the television receiver 22,
the content 84 may be fast-forwarded against the intention of
the user by the click operation performed at the click
position 82 inside the FF button area ..

That 1s, for instance, the content 84 may be fast-forwarded
even though the user performs the click operation with the
intention of a decision to select the link destination of the
URL or the like indicated by the pointer 83.

Therefore, the area selection unit 44 of the remote con-
troller 21 selects the pointer operation area A as the target
user operation area A from the plurality of user operation
areas A, B,, B, and C, on the basis of the start position 81
on the operation surface 42a.

Then, the processing unit 43 detects only the user opera-
tion targeting the target user operation area A selected 1n the
area selection unit 44 until the series of user operations to the
operation surface 42q are ended.

Thus, since the processing unit 43 detects the click
operation at the click position 82 as the click operation
intended to make a decision to select the link destination of
the URL or the like indicated by the pointer 83, 1t 1s possible
to prevent the situation that the content 84 1s fast-forwarded
against the intention of the user.

While the example of the time when the click operation 1s
performed at the click position 82 has been described 1n FIG.
6A, for instance, 1t 1s possible that the user releases the
contact of the finger of the user once at the click position 82
and then performs the tap operation at the click position 82.

In this case, when the tap operation 1s performed 1mme-
diately after the contact of the finger of the user 1s released,
the tap operation 1s intended to make a decision at the
position indicated by the pointer 83. Also, when the tap
operation 1s performed after the lapse of a certain length of
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time after the contact of the finger of the user 1s released, the
tap operation 1s intended to fast-forward the content 84.
Next, FIG. 7 illustrates one example of the time when
determining whether the tap operation performed at the click
position 82 1s the tap operation intended to make a decision
at the position indicated by the pointer 83 or the tap

operation mtended to fast-forward the content 84.

In FIG. 7, a horizontal axis indicates the time and a
vertical axis indicates a position y 1 a Y axis direction on
the operation surface 42a. Here, the Y axis direction 1s the
direction where the edge scroll area B, extends vertically
long. In FIG. 7, 1n order to simplify descriptions, a position
X 1n an X axis direction vertical to a 'Y axis 1s omitted. Also,
in FIG. 7, positions y,, v,, V5 and y, indicate the start
position when the contact with the operation surface 42a 1s
started, respectively.

Further, at the positions y,, v,, V5 and y,, the positions y,
and v, indicate the positions on the pointer operation area A
where any of the edge scroll areas B, and B,, the FR button
area C,, and the FF button area C, 1s overlapped, respec-
tively. Also, the positions y, and y,, indicate the positions on
the FF button area C,.

Further, positions y,', yv,', v;' and y,,' indicate the positions
on the FF button area C, and are the positions when the
contact with the operation surface 42a 1s released, respec-
tively.

As 1illustrated on a left side 1n FIG. 7, when the contact
moving operation 1s performed from the position y, to the
position y,' and the click operation 1s performed at the
position vy,', the area selection unit 44 selects the pointer
operation arca A as the target user operation area A on the
basis of the start position y, as the start position 81.

In this case, the click operation at the position y,'
detected by the processing unit 43 as the click operation
intended to make a decision at the position indicated by the
pointer 83.

Also, as 1illustrated at the center in FIG. 7, the area
selection unit 44 selects the target user operation area on the
basis of whether or not required time T1 after the contact
moving operation 1s performed from the position y, to the
position y,' and the contact of the finger of the user or the
like 1s released at the position y,' until the tap operation 1s
performed 1s shorter than predetermined fixed time Tw.

Here, the required time T1 is the time needed after the
contact of the finger of the user or the like 1s released at the
position y,' until the finger of the user or the like 1s brought
into contact at the position y; by the tap operation.

At the center in FIG. 7, since the required time T1 1s
shorter than the fixed time Tw, the area selection unit 44
selects the pointer operation areca A as the target user
operation area A.

In this case, the tap operation at the position y; 1s detected
by the processing unit 43 as the tap operation intended to
make a decision at the position indicated by the pointer 83,
and the tap operation intended to fast-forward the content 84
1s not detected.

Further, as illustrated on the rnight side 1n FIG. 7, the area
selection unit 44 selects the target user operation area on the
basis of whether or not required time 12 after the contact of
the finger of the user or the like 1s released at the position y,'
until the tap operation 1s performed 1s shorter than prede-
termined fixed time Tw.

Here, the required time 12 is the time needed after the
contact of the finger of the user or the like 1s released at the
position y,' until the finger of the user or the like 1s brought
into contact at the position y, by the tap operation.
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On the right side 1n FIG. 7, since the required time T2 1s
not shorter than the fixed time Tw, the area selection unit 44
selects the button area C (the FR button area C, and the FF
button area C,) as the target user operation area C.

In this case, the tap operation at the position y, 1s detected
by the processing unit 43 as the tap operation intended to
tast-forward the content 84.
| Operation Description of Remote Controller 21 1n FIG. 3]

Next, with reference to a flowchart in FIG. 8, operation

detection processing performed by the remote controller 21
in FIG. 3 will be described.

In step S21, the touch pad 42 detects the contact with and
the pressure on the operation surface 42a, and supplies the
detection result to the processing unit 43.

That 1s, the operation surface 42a of the touch pad 42
detects the contact of the finger of the user or the like with
the operation surface 42a, on the basis of the change in the
clectrostatic capacitance obtained from a built-in capaci-
tance sensor or the like, and supplies the detection result to
the processing unit 43.

The switch 4256 of the touch pad 42 detects the pressure
on the operation surface 42a, and supplies the detection
result to the processing unit 43.

In step S22, the processing unit 43 determines whether or
not the finger of the user or the like 1s brought into contact
with the operation surface 42a on the basis of the detection
results from the operation surface 42a and the switch 425,
and repeats the processing in step S21 and step S22 until 1t
1s determined that the finger of the user or the like 1s brought
into contact with the operation surface 42a.

Then, 1n step S22, when 1t 1s determined that the finger of
the user or the like 1s brought 1nto contact with the operation
surtace 42a on the basis of the detection results from the
operation surface 42a and the switch 425, the processing
unit 43 advances the processing to step S23.

In step S23, the processing unit 43 calculates the start
position on the operation surface 42a on the basis of the
detection results from the operation surface 42a and the
switch 4256, and supplies 1t to the area selection unit 44.

In step S24, the area selection unit 44 performs target area
selection processing of selecting the target user operation
area to be the target of the series of user operations from the
plurality of user operation areas A, B,, B, and C on the basis
of the start position on the operation surface 42a from the
processing unit 43.

The area selection unit 44 supplies the target user opera-
tion area selected by the target area selection processing to
the processing unit 43.

Also, the target area selection processing 1n step S24 waill
be described 1n detail with reference to a flowchart i FIG.
9.

In step S25, the processing unit 43 detects the operation
content of the user operation to the operation surface 42a
and the operation target of the user operation on the basis of
the detection results from the operation surface 42a and the
switch 425 and the target user operation area from the area
selection unit 44, and supplies the detection result to the IR
transmission unit 46.

In step S26, the IR transmission unit 46 generates the IR
signals for controlling the television receiver 22 on the basis
of the detection result from the processing umt 43, and
transmits (emits) them to the television receiver 22 as the
radio signals.

In step S27, the processing unit 43 determines whether or
not the finger of the user or the like 1n contact with the
operation surface 42aq 1s released from the operation surface
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42a, on the basis of the detection results from the operation

surface 42a and the switch 42b.

When 1t 1s determined that the finger of the user or the like
1s not released from the operation surface 42a on the basis
of the detection results from the operation surface 42a and
the switch 425, the processing unit 43 returns the processing
to step S235, and the similar processing 1s performed there-
alter 1n step S25.

Also, when 1t 1s determined that the finger of the user or
the like 1s released from the operation surface 42a on the
basis of the detection results from the operation surface 42a
and the switch 425, that 1s, when 1t 1s determined that the
series ol user operations are ended, the processing unit 43
advances the processing to step S28.

In step S28, the processing unit 43 determines whether or
not the last user operation 1s the contact moving operation
targeting the pointer operation area A 1n response to the
determination of the end of the series of user operations.

When 1t 1s determined that the last user operation 1s not
the contact moving operation targeting the pointer operation
area A, the processing unit 43 skips step 529, and ends the
operation detection processing.

Also, 1n step S28, when 1t 1s determined that the last user
operation 1s the contact moving operation targeting the
pointer operation area A, the processing unit 43 advances the
processing to step S29, and controls the time measurement
unit 45.

In step S29, the time measurement unit 45 measures the
required time needed after the finger of the user or the like
1s released from the operation surface 42a until it 1s brought
into contact with the operation surface 42a again according
to the control from the processing umt 43.

Also, 1n step S29, the time measurement unit 45 ends the
measurement of the required time according to the control
from the processing unit 43 and supplies the measured
required time to the area selection unmit 44, and the operation
detection processing 1s ended. That 1s, the processing unit 43
makes the time measurement unit 45 measure the required
time until 1t 1s determined that the finger of the user or the
like 1s brought mto contact with the operation surface 42a 1n
step S22 of new operation detection processing.

[Details of Target Area Selection Processing]

Next, with reference to the flowchart in FIG. 9, details of
the target area selection processing 1n step S24 in FI1G. 8 will
be described.

In step S41, the area selection unit 44 determines whether or
not the start position on the operation surface 42a from the
processing unit 43 1s the position on the user operation
arca C.

When it 1s determined that the start position on the
operation surface 42a from the processing unit 43 1s not the
position on the user operation area C, the area selection unit
44 advances the processing to step S42.

In step S42, the area selection unit 44 determines whether
or not the start position on the operation surface 42a from
the processing unit 43 1s the position on the user operation
arecas B, or B,.

Then, when 1t 1s determined that the start position on the
operation surface 42a from the processing unit 43 1s not the
position on the user operation area B, or B, that 1s, when 1t
1s determined that it 1s the position on the user operation area
A where any of the user operation areas B,, B, and C 1s not
overlapped, the area selection unit 44 advances the process-
ing to step S43.

In step S43, the area selection unit 44 selects the user
operation area A as the target user operation area A.
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Also, 1n step S42, when 1t 1s determined that the start
position on the operation surface 42a from the processing
unit 43 1s the position on the user operation area B, or B,
the area selection unit 44 advances the processing to step
S44, and selects the user operation arca B (one of the user
operation areas B, and B,) including the start position.

In step S41, when 1t 1s determined that the start position
on the operation surface 42a from the processing unit 43 1s
the position on the user operation area C, the area selection
unit 44 advances the processing to step S45.

In step S43, the area selection unit 44 determines whether
or not the last user operation 1s the contact moving operation
targeting the user operation area (pointer operation area) A,
on the basis of whether or not the required time 1s supplied
from the time measurement unit 45.

When it 1s determined that the last user operation 1s not
the contact moving operation targeting the user operation
area A, the area selection umit 44 skips step S46, and
advances the processing to step S47.

Also, 1n step S45, when i1t 1s determined that the last user
operation 1s the contact moving operation targeting the user
operation area A, that 1s, when the required time 1s supplied
from the time measurement unit 45, the area selection unait
44 advances the processing to step S46.

In step S46, the area selection unit 44 determines whether
or not the required time from the time measurement unit 435
1s shorter than the predetermined fixed time Tw, and when 1t
1s determined that the required time 1s shorter than the fixed
time, advances the processing to step S43, and selects the
user operation area A as the target user operation area A.

Also, 1n step S46, when 1t 1s determined that the required
time from the time measurement unit 45 1s not shorter than
the predetermined fixed time Tw, the area selection unit 44
advances the processing to step S47, and selects the user
operation area C as the target user operation area C. There-
alter, the processing returns to step S24 i FIG. 8, and the
processing thereafter 1s performed.

As described above, 1n the operation detection processing,
the target user operation area to be the target of the user
operation 1s selected from the plurality of user operation
arcas on the basis of the start position on the operation
surface 42a, for instance.

Therelore, in the remote controller 21 or the like including
the operation surface 42a where the user operation areas A,
B,, B, and C which are detected according to the user
operation and in which at least one of the operation content
and the operation target of the user operation 1s diflerent are
overlapped and arranged, it 1s possible to prevent the situ-
ation of detecting the operation against the intention of the
user.

Thus, 1n the remote controller 21, 1t 1s possible to improve
operability to the operation surface 42a.

Now, when the user performs the pressing operation to the
operation surface 42a, the contact surface on the operation
surface 42a where the finger of the user 1s brought into
contact changes according to the change of a pressure to the
operation surface 42a.

Since coordinates calculated according to the user opera-
tion are calculated on the basis of the area of the contact
surface of the finger of the user and the operation surface
42a, for instance, the pointer may be moved against the
intention of the user during the pressing operation. Also, the
coordinates are calculated as the ones indicating the position
of the pointer 83 on the display screen, for instance.

Then, 1t 1s desirable to prevent the movement of the
pointer 83 against the intention of the user by fixing the
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coordinates of the pointer 83 or the like regardless of the
user operation to the operation surface 42a during the
pressing operation.

2. Second Embodiment

| Another Configuration Example of Remote Controller 21]

Next, FIG. 10 1llustrates another configuration example of
the remote controller 21, which 1mproves the operability
more by preventing the movement of the pointer against the
intention of the user.

In the remote controller 21 1 FIG. 10, parts configured
similarly to the remote controller in FIG. 3 are denoted with
the same reference signs so that the descriptions are appro-
priately omitted below.

That 1s, the remote controller 21 1n FIG. 10 1s configured
similarly to the remote controller 21 1n FIG. 3 other than that
a processing unit 101 mcorporating a timing unit 101a 1s
provided instead of the processing unit 43 1 FIG. 3 and a
coordinate holding unit 102 1s newly provided.

The processing unit 101 performs the processing similar
to the processing unit 43 1n FIG. 3. That 1s, for istance, the
processing unit 101 detects the operation content and the
operation target of the user operation on the basis of the
detection results from the operation surface 42a and the
switch 425 and the target user operation area from the area
selection unit 44.

Also, for instance, when the pointer operation area A 1s
supplied as the target user operation area from the area
selection unit 44, the processing unit 101 calculates the
coordinates of the pointer 83 on the basis of the detected
operation content of the user operation, and supplies them to
the IR transmission unit 46.

The IR transmission unit 46 generates the IR signals
including the coordinates supplied from the processing unit
101 on the basis of the detection result from the processing
unit 101, and transmits them to the television receiver 22.

In the second embodiment, the description 1s given
assuming that the processing unit 101 calculates the coor-
dinates of the pointer 83. However, the IR transmission unit
46 may calculate the coordinates of the pointer 83 on the
basis of the operation content of the user operation 1ncluded
in the detection result from the processing unit 101, and may
generate the IR signals including the calculated coordinates.
Further, for instance, the processing unit 101 supplies the
coordinates calculated when the depressing operation by the
user which targets the pointer operation area A 1s performed
to the coordinate holding unit 102 to be held.

Now, the operation surface 42a can also detect the pres-
ence/absence of the pressure of the finger of the user or the
like on the operation surface 42a, on the basis of the change
in the electrostatic capacitance. Therelore, when the pres-
ence/absence of the pressure on the operation surface 42a 1s
also detected on the operation surface 42a, the switch 425
can be omitted.

The processing unit 101 supplies the coordinates already
held 1n the coordinate holding unit 102 from the time when
the switch 425 1s turned to the off state to the IR transmission
unit 46 as the coordinates of the pointer 83 for instance,
together with the detection result of the operation content
and the operation target of the user operation.

Then, the processing unit 101 performs the processing of
supplying the coordinates already held in the coordinate
holding umit 102 to the IR transmission unit 46 as the
coordinates of the pointer 83 until the elapsed time after the
switch 4256 1s turned to the ofl state exceeds the predeter-
mined coordinate fixation time.
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That 1s, for instance, the processing unit 101 supplies the
coordinates already held in the coordinate holding unit 102
to the IR transmission unit 46 as the coordinates of the
pointer 83 1n response to the i1dentification that the switch
42b 1s turned to the on state on the basis of the detection
result from the switch 42b.

Then, the processing umt 101 makes the built-in timing
unit 101¢a start timing 1n response to the identification that
the switch 42b 1s turned to the off state on the basis of the
detection result from the switch 42b.

For instance, the processing unit 101 incorporates the
timing unit 101a, and the timing unit 101a times the elapsed
time after the switch 425 1s turned to the off state.

The processing unit 101 determines whether or not the
predetermined coordinate fixation time has elapsed from the
time when the switch 4254 1s turned to the ofl state, on the
basis of a timing result of the built-in timing unit 101a.

Then, the processing unit 101 supplies the coordinates
already held 1n the coordinate holding unit 102 to the IR
transmission unit 46 until the coordinate fixation time
clapses from the time when the switch 425 1s turned to the
ofl state.

It 1s recognized by an analysis result of analyzing log data
or the like of general users or the like that the user hardly
performs the contact moving operation of moving the
pointer 83 or the like immediately after ending the pressure
on the operation surface 425.

Therefore, for instance, the coordinate fixation time 1s
defined as the time shorter than the average time immedi-
ately after ending the pressure on the operation surface 426
until performing the contact moving operation of moving the
pointer 83 or the like.

The IR transmission unit 46 generates the IR signals
including the coordinates supplied from the processing unit
101 similarly on the basis of the detection result from the
processing unit 101, and transmits them to the television
receiver 22. The coordinates included in the IR signals are
used, for mstance, as mformation indicating the position of
the pomnter 83 or the like on the display screen of the
television recerver 22. While the coordinate fixation time 1s
predetermined, otherwise, 1t may be the different fixation
time according to the user for instance.

That 1s, for instance, before the remote controller 21 1n
FIG. 10 1s used, the processing unit 101 makes the user
perform the pressing operation targeting the operation sur-
face 42a, and determines the coordinate fixation time by the
area of the contact surface obtained from the pressing
operation, the pressing time during which the switch 425 1s
turned to the on state, and the like.

Further, for instance, the processing unit 101 may hold a
history of the area of the contact surface, the pressing time
and the like obtained by the pressing operation by the user,
and may change the coordinate fixation time on the basis of
the history.

Also, for instance, the coordinate fixation time may be
appropriately determined on the basis of the pressing time
during which the switch 425 1s turned to the on state.

The coordinate holding unit 102 holds the coordinates
supplied from the processing unit 101.

Next, FIGS. 11A, 11B, 11C, 11D, and 11E illustrate the

change of the coordinates during the pressing operation by
the user or the like.

FIG. 11A 1llustrates one example of a situation that the
centroid of the contact surface of the operation surface 42a
and the finger of the user or the like 1s changed (displaced)
when the pressing operation by the user i1s performed.
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FIG. 11B 1illustrates one example of the time when the
switch 425 1s turned to the on state or the off state according
to the pressing operation by the user.

FIG. 11C 1illustrates one example of the situation of the
change of the coordinates when the calculated coordinates
are outputted as they are without fixing the coordinates.

FIG. 11D illustrates one example of the situation of the
change of the coordinates when the coordinates are fixed
(locked) only for the pressing time indicating the time
during which the switch 425 1s turned to the on state.

FIG. 11E 1illustrates one example of the situation of the
change of the coordinates when the coordinates are fixed for
the coordinate fixation time longer than the pressing time
after the time when the switch 425 1s turned to the on state,
turther.

As illustrated 1n FIG. 11A, 1t 1s recognized by experiments
conducted by the present inventor that the centroid of the
contact surface with the operation surface 42a 1s changed by
the pressing operation by the user.

When using the coordinates as illustrated in FIG. 11C, the
pointer 83 may be moved up and down against the intention
of the user 1n response to the fact that the pressing operation
for making a decision at the position of the pointer 83 is
performed.

Theretfore, as illustrated in FIG. 11D, 1t 1s desirable to
suppress the situation that the pointer 83 1s moved against
the intention of the user by fixing the coordinates of the
pointer 83 for the pressing time during which the switch 4256
1s turned to the on state. However, when fixing the coordi-
nates of the pointer 83 for the pressing time, the pointer 83
may be moved 1 an upward direction as 1llustrated in FIG.
11D after the switch 425 1s turned to the oil state.

Therefore, 1n the present disclosure, as 1llustrated 1n FIG.
11E, the coordinates of the pointer 83 or the like are fixed
(locked) for some time even after the switch 425 1s turned to
the off state, and the situation that the pointer 83 1s moved
against the intention of the user 1s prevented.

Also, though the coordinates of the time when the switch
42b 1s turned to the on state are different from the coordi-
nates immediately before the switch 425 1s turned to the on
state, 1t 1s recognized by the experiments conducted by the
present inventor that the different 1s small.

Therefore, 1n the remote controller 21 1in FIG. 10, the
coordinates of the time when the switch 425 1s turned to the
on state are fixed as the coordinates of the pointer 83 or the
like.

Also, 1n the remote controller 21 1n FIG. 10, the coordi-
nates prescribed time before the time when the switch 4256
1s turned to the on state (for instance, the coordinates
immediately before 1t 1s turned to the on state) may be fixed
as the coordinates of the pointer 83 or the like. In this case,
it 1s assumed that the remote controller 21 1 FIG. 10
includes a memory that holds the calculated coordinates for
a fixed period.

By such a configuration, 1t 1s possible to prevent the
situation that the coordinates of the pointer 83 or the like 1s
changed when the switch 425 1s turned to the on state.
|Operation Description of Remote Controller 21 1n FIG. 10]

Next, with reference to a flowchart in FIG. 12, coordinate
lock processing performed by the remote controller 21 1n
FIG. 10 will be described.

In step S61, the processing unit 101 detects the operation
content and the operation target of the user operation on the
basis of the detection results from the operation surface 42a
and the switch 426 and the target user operation area from
the area selection umit 44. Then, the processing unit 101
calculates the coordinates of the pointer 83 or the like
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corresponding to the position on the operation surface 42a
where the finger of the user or the like 1s 1n contact, on the
basis of the detection result.

That 1s, for instance, when the pointer operation area A 1s
supplied as the target user operation area from the area
selection unit 44, the processing unit 101 calculates the
coordinates of the pointer 83 on the basis of the operation
content of the user operation included 1n the detection result.

In step S62, the processing umit 101 determines presence/
absence of the pressure on the operation surface 42a, that 1s,
whether or not the switch 425 1s turned to the on state, on the
basis of the detection results from the operation surface 424
and the switch 425. When 1t 1s determined that the switch
42b 1s not turned to the on state and 1s kept in the off state,
the processing unit 101 advances the processing to step S63.

Also, the processing unit 101 may determine the pres-
ence/absence of the pressure on the operation surface 42a,
on the basis of one of the detection result of the operation
surface 42a and the detection result from the switch 425.

That 1s, for instance, the processing unit 101 determines
the presence/absence of the pressure on the operation sur-
tace 42a, on the basis of the detection result of the presence/
absence of the pressure on the operation surface 42a by the
operation surface 42a. The operation surface 42a can detect
the presence/absence of the pressure on the operation sur-
tace 42a on the basis of the change in the electrostatic
capacitance of the operation surface 42a.

It can be said that i1t 1s equivalent to determine the
presence/absence of the pressure on the operation surface
42a on the basis of the change 1n the electrostatic capaci-
tance of the operation surface 42a by the processing unit
101.

Also, for instance, the processing unit 101 determines the
presence/absence of the pressure on the operation surface
42a, on the basis of the detection result from the switch 4254
indicating which of the on state and the ofl state the switch
42b 1s 1n. It can be said that 1t 1s equivalent to determine the
presence/absence of the pressure on the operation surface
42a on the basis of whether or not the switch 425 1s 1n the
on state by the processing unit 101.

In step S63, the processing unit 101 supplies the coordi-
nates calculated 1n step S61 to the IR transmission unit 46.
Then, the IR transmission unit 46 generates the IR signals
including the coordinates from the processing unit 101, and
advances the processing to step S66.

Also, 1n step S62, when 1t 1s determined that the switch
425 1s 1n the on state on the basis of the detection results
from the operation surface 42a and the switch 425, the
processing unit 101 advances the processing to step S64.

In step S64, the processing unit 101 supplies the coordi-
nates calculated 1n immediately preceding step S61 as the
coordinates of the time when the switch 425 1s turned to the
on state to the coordinate holding unmit 102 to be held by
overwrite.

In step S65, the processing unit 101 reads the coordinates
held 1n the coordinate holding unit 102 from the coordinate
holding unit 102, and supplies them to the IR transmission
unit 46. Then, the IR transmission unit 46 generates the IR
signals including the coordinates from the processing unit
101, and advances the processing to step S66.

In step S66, the IR transmission unit 46 controls the
television receiver 22 by transmitting the generated IR
signals to the television receiver 22 as the radio signals.

In step S67, the processing unit 101 determines whether
or not the coordinate fixation time has elapsed since the
switch 425 1s turned to the ofl state, on the basis of the timing
result of the timing unit 101a that times the elapsed time
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from the time when the switch 425 1s turned to the off state.
In the processing unit 101, the timing unit 101a 1s incorpo-
rated.

When 1t 1s determined that the coordinate fixation time
has not elapsed since the switch 425 1s turned to the ofl state
on the basis of the timing result of the timing unit 101a, the
processing unit 101 returns the processing to step S65, and
performs the similar processing thereatter.

Also, when 1t 1s determined that the coordinate fixation
time has elapsed since the switch 4256 1s turned to the ofl
state on the basis of the timing result of the timing unit 1014,
the processing unit 101 returns the processing to step S61,
and repeats the similar processing thereatter.

As described above, according to the coordinate lock
processing, the coordinates of the time when the switch 425
1s turned to the on state are included 1n the IR signals and
transmitted, from the time when the switch 424 1s turned to
the on state.

Further, even after the switch 425 1s turned to the ofl state,
the coordinates of the time when the switch 425 1s turned to

the on state are included in the IR signals and transmitted
during the coordinate fixation time.

Therefore, the coordinates of the pointer 83 displayed on
the display screen of the television recerver 22 are fixed for
the fixed time from the time when the depressing operation
by the user 1s performed.

Thus, for instance, since 1t 1s possible to prevent the
situation that the pointer 83 on the display screen of the
television receiver 22 1s moved against the intention of the
user, the operability of the user operation using the operation
surface 42a can be improved more.

In the second embodiment, the remote controller 21 1n
FIG. 10 calculates the coordinates of the pointer 83 on the
basis of the detection result from the touch pad 42 or the like,

however, the coordinates may be calculated and fixed on the
side of the television receiver 22.

In this case, for instance, the remote controller 21 in FIG.
10 detects the operation content and the operation target of
the user operation, on the basis of the detection result from
the touch pad 42 and the target user operation area from the
area selection unit 44. Also, the remote controller 21 1n FIG.
10 generates (acquires) pressing information indicating the
presence/absence of the pressure on the operation surface
42a by determining the presence/absence of the pressure on
the operation surface 42a on the basis of the detection result
from the touch pad 42.

Further, the remote controller 21 1n FIG. 10 transmits the
detected detection result and the generated pressing infor-
mation to the television receiver 22. Then, the television
receiver 22 recerves the detection result and the pressing
information from the remote controller 21 in FIG. 10, and
performs the processing similar to the coordinate lock
processing 1n FIG. 12 on the basis of the received detection
result and pressing 1information.

That 1s, for instance, the television receiver 22 calculates
the coordinates of the pointer 83 on the basis of the recerved
detection result. Further, the television receiver 22 controls
a built-in display so as to {ix the coordinates of the pointer
83 for some time aiter it 1s determined that the switch 425
1s turned to the on state on the basis of the recerved pressing
information. In this way, the television receiver 22 prevents
the situation that the pointer 83 1s moved against the
intention of the user.

3. Modification

In the first embodiment, the remote controller 21 selects
the target user operation area on the basis of the start position
on the operation surface 42q, for instance.
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However, otherwise, for instance, the area selection unit
44 may select the target user operation area on the basis of
the state of the content displayed on the display screen of the
television receiver 22 as well 1n addition to the start position
on the operation surface 42a.

Also, 1n the remote controller 21, the state of the content
1s recognized on the basis of the user operation to the remote
controller 21, for instance. Also, for instance, the state of the
content may be recognized by the remote controller 21 by

transmitting the state of the content appropnately from the
television receiver 22 to the remote controller 21.

That 1s, for instance, in the case that the content that 1s
being reproduced are displayed on the display screen of the
television receiver 22, when the finger of the user or the like
1s brought mto contact with the operation surface 42a, the
area selection umt 44 may select the target user operation
area defined beforehand regardless of the start position on
the operation surface 42a.

Specifically, for instance, the area selection unit 44 selects
the user operation area (for instance, the button area C) for
which the content that 1s being reproduced are the operation
content, as the target user operation area defined beforehand
regardless of the start position on the operation surface 42a.

For instance, in the case that the content that 1s being
reproduced are not displayed on the display screen of the
television receiver 22, when the finger of the user or the like
1s brought mto contact with the operation surface 42a, the
area selection unit 44 selects the target user operation area
on the basis of the start position on the operation surface
42a.

The area selection unit 44 may also select the target user
operation area using the start position on the operation
surface 42a, the required time until the tap operation, and the
state of the content, other than using the start position on the
operation surface 42a and the state of the content.

Further, for instance, when the user performs the depress-
ing operation when the pointer 83 1s moved onto the content
by the contact moving operation targeting the pointer opera-
tion area A, on the display screen of the television receiver
22, the content that 1s being reproduced are displayed.

In this case, for instance, the area selection unit 44 may
select the user operation area (for instance, the button area
C) for which the content of a reproduction target 1s the
operation target as the target user operation area regardless
of the start position on the operation surface 42qa or the like,
in response to the depressing operation by the user.

Also, 1t 1s assumed that the content of the reproduction
target 1s held in a server connected with the television
receiver 22 through the Internet or the like, for instance.

Also, for instance, the area selection unit 44 may select
the target user operation area on the basis of the state of the
user as well 1n addition to the start position on the operation
surface 42a.

That 1s, for instance, when the user visually recognizes the
operation surface 42a, the area selection unit 44 selects the
target user operation area on the basis of the start position on
the operation surface 42a.

This 1s because that, when the user performs the user
operation 1n the state of visually recogmzing the operation
surface 42a, a desired user operation area to be the target of
the user operation can be accurately touched with the finger
of the user or the like.

Also, for instance, when the user does not visually rec-
ognize the operation surface 42a, the area selection unit 44
selects the target user operation area defined beforehand
regardless of the start position on the operation surface 42a.
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Specifically, for instance, when the user does not visually
recognize the operation surface 424, 1t 1s highly possible that
the user 1s viewing the content displayed on the display
screen of the television receiver 22. Therefore, for 1instance,
the area selection unit 44 selects the target user operation
area (for instance, the button area C) for which the content
1s the operation target.

The area selection unit 44 may also select the target user
operation area using the start position on the operation
surface 42a, the required time until the tap operation, and the
state of the users, other than using the start position on the
operation surface 42a and the state of the users.

Here, the state of the user is determined by the remote
controller 21 on the basis of a captured 1image obtained from
an 1maging unit that images the user, for instance. The
imaging unit can be configured to be provided in one of the
remote controller 21 and the television receiver 22, for
instance.

In the first embodiment, the remote controller 21 calcu-
lates the start position on the operation surface 42a on the
basis of the detection result from the touch pad 42, and
selects the target user operation area on the basis of the
calculated start position. Then, the remote controller 21
detects the user operation targeting the selected target user
operation area.

However, otherwise, for instance, the television receiver
22 may be configured to detect the user operation to the
operation surface 42a of the remote controller 21.

In this case, the remote controller 21 transmits the calcu-
lated start position and the detection result from the touch
pad 42 to the television receiver 22.

In contrast, the television receiver 22 receives the start
position and the detection result from the remote controller
21, and selects the target user operation area on the basis of
the recerved start position. Then, the television receiver 22
detects the user operation targeting the selected target user
operation area on the basis of the detection result received
from the remote controller 21 similarly, and performs the
processing according to the detected user operation. That 1s,
the television receiver 22 decides the operation correspond-
ing to the target user operation area on the basis of the
detection result received from the remote controller 21, and
performs the decided operation (for instance, the operation
of moving the pointer 83 or the like). It 1s similar in the
second embodiment as well.

In addition, for instance, when a set-top box 1s connected
to the television receiver 22, instead of the television
receiver 22, the set-top box may receive the start position
and the detection result from the remote controller 21 and
detect the user operation.

Here, the set-top box 1s a device for converting received
broadcast signals to signals that can be reproduced in the
television receiver 22.

Also, 1n the first and second embodiments, the remote
controller 21 including the operation surface 42a provided
on a part different from the display screen that displays the
content has been described. However, the present technol-
ogy 1s applicable even to a smartphone or the like including
the operation surface 42q that functions also as the display
screen which displays the content or the like, for instance.
Also, the present technology described 1n FIG. 1 to FIG. 9

can have the following configuration.
(1)

A detection device that detects a user operation, the detec-
tion device including:

an acquisition umit that acquires a start position indicating a
position on an operation surface at which contact with the
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operation surface 1s started, the operation surface having
user operation areas overlapped and arranged thereon, the
user operation areas being a target of a user operation and
detected according to the user operation, the user opera-
tion areas having at least one of an operation content and
an operation target of the user operation different therein;
and

a decision unit that decides an operation corresponding to a
user operation area that 1s the target of the user operation
among the plurality of user operation areas which are
overlapped and arranged, on the basis of the start position,

wherein the operation surface 1s provided on a part different
from a display screen that displays content.

(2)
The detection device according to (1),
wherein the acquisition unit acquires the start position on the
operation surface at which new contact targeting the
operation surface 1s started in response to a start of the

new contact.
(3)

The detection device according to (1) or (2), further includ-
ng:

a time measurement unit that measures required time needed
from an end of the contact with the operation surface to
the start of the new contact with the operation surface,

wherein the decision unit decides the operation correspond-
ing to the user operation area that 1s the target of the user
operation on the basis of the required time as well.

(4)

The detection device according to (1) or (2),

wherein the decision unit decides the operation correspond-
ing to the user operation area that 1s the target of the user
operation on the basis of a state of the content on the
display screen as well.

()

The detection device according to (4),

wherein the decision unit decides the operation correspond-
ing to the target user operation area for which the content
1s the operation target regardless of the start position while
the content 1s being reproduced, and

wherein the decision unit decides the operation correspond-
ing to the user operation area that 1s the target of the user
operation on the basis of the start position while the
content 1s not being reproduced.

(6) The detection device according to (1) or (2),
wherein the decision unit decides the operation correspond-

ing to the target user operation areca on the basis of

presence/absence of visual recognition of the operation

surface by a user as well.

(7)

The detection device according to (6),

wherein the decision unit decides the operation correspond-
ing to the user operation area that 1s the target of the user
operation on the basis of the start position when the user
visually recognizes the operation surface, and

wherein the decision unit decides the operation correspond-
ing to the target user operation area defined beforehand
regardless of the start position when the user does not
visually recogmize the operation surface.

(8)

The detection device according to (6) or (7), further includ-
ng:

a determination unit that determines whether or not the user
visually recognizes the operation surface, on the basis of
a captured image obtained from an imaging unit that
images the user.
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9)

The detection device according to (1) or (2),

wherein the decision unit decides the operation correspond-
ing to the target user operation area for which the content
1s the operation target regardless of the start position 1n
response to the pressing operation for reproducing the

content on the display screen.
(10)

The detection device according to (1) to (9), further includ-
ng:

a detection unit that detects at least one of contact with or
pressure on the operation surface,

wherein the acquisition unit acquires the start position by
calculating the start position on the basis of a detection

result of the detection unait.

(11)

The detection device according to (1) to (9),

wherein the acquisition unit acquires the start position by
receiving the start position transmitted from an operation
input device that detects the start position according to the

user operation.
(12)

A detection method of a detection device that detects a user
operation, the detection method 1ncluding, by the detec-
tion device:

an acquisition step of acquiring a start position indicating a
position on an operation surface at which contact with the
operation surface 1s started, the operation surface having
user operation areas overlapped and arranged thereon, the
user operation areas being a target of a user operation and
detected according to the user operation, the user opera-
tion areas having at least one of an operation content and
an operation target of the user operation diflerent therein;
and

a decision step of deciding an operation corresponding to a
user operation area that 1s the target of the user operation
among the plurality of user operation areas which are
overlapped and arranged, on the basis of the start position,

wherein the operation surface 1s provided on a part different
from a display screen that displays content.

(13)

A program for causing a computer to function as:

an acquisition unit that acquires a start position indicating a
position on an operation surface at which contact with the
operation surface 1s started, the operation surface having
user operation areas overlapped and arranged thereon, the
user operation areas being a target of a user operation and
detected according to the user operation, the user opera-
tion areas having at least one of an operation content and
an operation target of the user operation different therein;
and

a decision unit that decides an operation corresponding to a
user operation area that 1s the target of the user operation
among the plurality of user operation areas which are
overlapped and arranged, on the basis of the start position,

wherein the operation surface 1s provided on a part different
from a display screen that displays content.

Also, the present technology described in FI1G. 10 to FIG.

12 can have the following configuration.

(1) An mformation processing device comprising:

an acquisition unit that acquires pressing information
indicating presence/absence of pressure on an operation
surface to be a target of a user operation of operating an
operation target on a display screen; and

a control unit that fixes coordinates of the operation target
regardless of the user operation targeting the operation
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surface at least while the pressure on the operation surface
1s being performed, on the basis of the pressing information.

(2) The mformation processing device according to the
(1), comprising,

a timing umt that times elapsed time that 1s elapsed after
the time when the pressure on the operation surface 1s not
detected anymore,

wherein the control unit further fixes the coordinates of
the operation target until the elapsed time exceeds coordi-
nate fixation time indicating the time during which the
coordinates of the operation target are fixed aiter the pres-
sure 1s not detected anymore.

(3) The mformation processing device according to the
(1) or (2),

wherein the control unit fixes the coordinates of the
operation target at the coordinates of the time when the
pressure on the operation surface 1s detected.

(4) The mformation processing device according to the
(2),

wherein the control unit fixes the coordinates of the
operation target until the predetermined coordinate fixation
time elapses.

(5) The mformation processing device according to the
(2),

wherein the control unit fixes the coordinates of the
operation target until the coordinate fixation time calculated
on the basis of the pressing time during which the pressure
of the user operation 1s performed elapses.

(6) The mformation processing device according to the
(1) or (2), further comprising

a change unit that changes the coordinate fixation time on
the basis of history imformation indicating a history of the
pressure performed by the user,

wherein the control unit fixes the coordinates of the
operation target until the changed coordinate fixation time
clapses.

(7) The mformation processing device according to the
(D,

wherein the acquisition unit acquires the pressing infor-
mation by determining presence/absence of pressure on the
operation surface.

(8) The mformation processing device according to the
(7), further comprising

the operation surface,

wherein the acquisition unit acquires the pressing infor-
mation by determining the presence/absence of the pressure
on the operation surface, on the basis of a change in
clectrostatic capacitance of the operation surface.

(9) The mformation processing device according to the
(D,

wherein the acquisition unit performs acquisition by
receiving the pressing information transmitted from an
operation mput device that determines the presence/absence
of the pressure on the operation surface.

(10) An information processing method of an information
processing device which performs processing according to a
user operation, the information processing method compris-
ng:

an acquisition step of acquiring pressing information
indicating presence/absence of pressure on an operation
surface to be a target of a user operation of operating an
operation target on a display screen by the information
processing device; and

a control step of fixing coordinates of the operation target
regardless of the user operation targeting the operation
surface at least while the pressure on the operation surface
1s being performed, on the basis of the pressing information.
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(11) A program for making a computer function as:

an acquisition unit that acquires pressing information
indicating presence/absence of pressure on an operation
surface to be a target of a user operation of operating an
operation target on a display screen; and

a control unit that fixes coordinates of the operation target
regardless of the user operation targeting the operation
surface at least while the pressure on the operation surface
1s being performed, on the basis of the pressing information.

The above-described series of processing can, for
example, be executed by hardware, or can be executed by
soltware, for instance. When executing the series of pro-
cessing by software, a program configuring the software 1s
installed 1n a computer incorporated in exclusive hardware
or a general-purpose computer for instance capable of
executing various kinds of functions by installing various
kinds of programs, or the like from a medium recording a
program.
|Configuration Example of Computer]

FIG. 13 1llustrates a configuration example of hardware of
the computer that executes the above-described series of
processing by the program.

A central processing unit (CPU) 201 executes various
kinds of processing according to the programs stored 1n a
read only memory (ROM) 202 or a storage unit 208. A
random access memory (RAM) 203 appropnately stores the
programs executed by the CPU 201, data, and the like. The
CPU 201, the ROM 202, and the RAM 203 are connected to
cach other through a bus 204.

In addition, an input/output mnterface 203 1s connected to
the CPU 201 through the bus 204. An mput unmt 206
including a keyboard, a mouse, a microphone, and the like,
and output unit 207 including a display, a speaker, and the
like are connected to the input/output interface 2035. The
CPU 201 executes the various kinds of processing 1n accor-
dance with commands inputted from the mnput umt 206.
Then, the CPU 201 outputs processing results to the output
unit 207.

The storage unit 208 connected to the mput/output inter-
face 205 includes, for example, a hard disk, and stores the
programs to be executed by the CPU 201 and various kinds
of data. A communication unit 209 communicates with an
external apparatus through a network such as the Internet or
a local area network.

In addition, the programs may be acquired through the
communication unit 209 and stored in the storage unit 208.

When a removable medium 211 such as a magnetic disk,
an optical disk, a magnetic-optical disk, or a semiconductor
memory 1s loaded, a drive 210 connected to the input/output
interface 205 drives the removable medium 211 and acquires
programs, data, and the like stored in the removable medium
211. The acquired programs and data are transierred to the
storage unit 208 as necessary, and are stored.

The recording medium that records (stores) the program
to be installed 1n the computer and made executable by the
computer includes: the removable medium 211 which 1s a
package medium including a magnetic disk (including a
flexible disk), an optical disk (including a compact disc-read
only memory (CD-ROM), and a digital versatile disc
(DVD)), a magnetic-optical disk (including a mini-disc
(MD)), a semiconductor memory, and the like; the ROM 202
that temporarily or permanently stores the programs; the
hard disk forming the storage unit 208; and the like, as
illustrated 1n FIG. 13. The program 1s recorded in the
recording medium as necessary through the communication
unit 209 which 1s an interface such as a router or a modem,
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by utilizing a wired or wireless communication medium
such as a local area network, the Internet, or digital satellite
broadcast.

In the present disclosure, steps of describing the above
series ol processing include not only the processing per-
formed 1n time-series according to the description order but
also the processing not always processed 1n time-series but
performed 1n parallel or individually.

Further, the present disclosure 1s not limited to the first
and second embodiments described above, and wvarious
changes and modifications may be made without departing
from the scope of the present disclosure

REFERENCE SIGNS LIST

21, 21' remote controller
22 television receiver

41 operation buttons
41a drag button

42 touch pad

42a operation surface
42b switch

42¢,, 42¢, elastic body

43 processing unit

44 area selection unit

45 time measurement unit
46 IR transmission unit
101 processing unit

101a timing unit

102 coordinate holding unit

The invention claimed 1s:
1. A detection device that detects user operation, the
detection device comprising:
an acquisition unit configured to acquire a start position
indicating a position on an operation surface at which
a contact with the operation surface 1s started, wherein
the operation surface includes a plurality of operation
areas,
a first operation area of the plurality of operation areas 1s
associated with a first user operation,
a second operation area of the plurality of operation areas
corresponds to an area outside the first operation area,
the second operation area 1s associated with a second user
operation, and
the first user operation 1s diflerent from the second user
operation;
a decision unit configured to:
select a target area on the operation surface from the
plurality of operation areas based on the start posi-
tion;
determine the target area corresponds to the first opera-
tion area or the second operation area; and
control disablement of one of the first user operation
corresponding to the first operation area or the sec-
ond user operation corresponding to the second
operation area based on the determination;
and
a processing unit configured to:
control display of first content on a display screen
based on the first user operation in the first operation
area; and
control display of second content on the display screen
based on the second user operation in the second
operation area, wherein the first content 1s different
from the second content.
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2. The detection device according to claim 1, wherein

the decision unit 1s further configured to enable the first

user operation corresponding to the first operation area
based on a determination that the target area corre-
sponds to the first operation area.

3. The detection device according to claim 1, wherein

the decision unit 1s further configured to disable the first

user operation corresponding to the first operation area
based on a determination that the target area corre-
sponds to the second operation area.

4. The detection device according to claim 1, wherein the
decision unit 1s further configured to disable the first user
operation corresponding to the first operation area based on
a movement of a user’s finger from the second operation
area to the first operation area.

5. A detection method to detect a user operation, the
detection method comprising:

acquiring a start position indicating a position on an

operation surface at which a contact with the operation

surface 1s started, wherein

the operation surface includes a plurality of operation
areas,

a first operation area of the plurality of operation areas
1s associated with a first user operation,

a second operation area of the plurality of operation
areas corresponds to an area outside the first opera-
tion area,

the second operation area 1s associated with a second
user operation, and

the first user operation 1s different from the second user
operation;

selecting a target area on the operation surface from the

plurality of operation areas based on the start position;

determining the target area corresponds to the first opera-
tion area or the second operation area;

controlling disablement of one of the first user operation

corresponding to the first operation area or the second

user operation corresponding to the second operation
area based on the determination;

controlling display of first content on a display screen

based on the first user operation in the first operation

area; and

controlling display of second content on the display

screen based on the second user operation in the second

operation area, wherein the first content 1s different
from the second content.

6. The detection method according to claim 5, further
comprising

enabling the first user operation corresponding to the first

operation area based on a determination that the target
area corresponds to the first operation area.

7. The detection method according to claim 5, further
comprising

disabling the first user operation corresponding to the first

operation area based on a determination that the target
area corresponds to the second operation area.

8. The detection method according to claim 5, further
comprising

disabling the first user operation corresponding to the first

operation area based on a movement of a user’s finger
from the second operation area to the first operation
area.

9. A non-transitory computer-readable medium having
stored thereon, computer-executable instructions which,
when executed by a detection device, cause the detection
device to execute operations, the operations comprising:
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acquiring a start position indicating a position on an
operation surface at which contact with the operation
surface 1s started, wherein

the operation surface includes a plurality of operation
areas,

a first operation area of the plurality of operation areas
1s associated with a first user operation,

a second operation area of the plurality of operation
areas corresponds to an area outside the first opera-
tion area,

the second operation area 1s associated with a second
user operation, and

the first user operation 1s different from the second user
operation;

selecting a target area on the operation surface from the
plurality of operation areas based on the start position;

determining the target area corresponds to the first opera-
tion area or the second operation area;

controlling disablement of one of the first user operation
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corresponding to the first operation area or the second 3¢

user operation corresponding to the second operation
area based on the determination;

controlling display of first content on a display screen
based on the first user operation in the first operation
area; and

32

controlling display of second content on the display
screen based on the second user operation in the second
operation area, wherein the {first content 1s different
from the second content.

10. The non-transitory computer-readable medium
according to claim 9, wherein the operations further com-
prise

enabling the first user operation corresponding to the first

operation area based on a determination that the target
area corresponds to the first operation area.

11. The non-transitory computer-readable medium
according to claim 9, wherein the operations further com-
prise

disabling the first user operation corresponding to the first

operation area based on a determination that the target
area corresponds to the second operation area.

12. The non-transitory computer-readable medium
according to claim 9, wherein the operations further com-
prise

disabling the first user operation corresponding to the first

operation area based on a movement of a user’s finger
from the second operation area to the first operation
area.
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